ity-purified anti-GPIIIa49-66 Ab could induce platelet
Specificity of Anti-GPIIIa49-66 for Platelet Fragmentation fragmentation in vitro in the absence of serum or complement. Figure 1B shows the flow cytometric analysis Five different anti-GPIIIa mAb's with different specificities for GPIIIa (Liu et al., 1995) , and an anti-GPIb␣ mAb of one such experiment in which anti-GPIIb-FITClabeled platelets shifted their fluorescence intensity and failed to induce platelet particle formation (Table 1) . In striking contrast, an affinity-purified anti-GPIIIa49-66 distribution from the RUQ to the lower end of the LUQ, indicating platelet fragmentation and diminished fluorabbit polyclonal Ab was effective at inducing platelet particle formation, albeit at an 8-fold higher concentrarescence intensity, presumably via the loss of membrane GPIIb fluorescence as well as the production of tion than patient IgG (Figure 2 ). Preimmune rabbit IgG was inactive. smaller particles.
Analysis of Platelet Fragmentation Induced
Exposure of Membrane Fragment Phosphatidylserine by Anti-GPIIIa49-66
and Thrombin-Generating Capacity Optimum platelet particle formation occurred at 4 hr, by Anti-GPIIIa49-66 with 25 g/ml anti-GPIIIa49-66 Ab. Platelet particle forSince platelet activation/vesicle formation is associated mation by anti-GPIIIa49-66 Ab was concentration dewith inside-outside membrane exposure as reflected by pendent, with an optimum Ab concentration of 40 g/ml phosphatidylserine exposure, attempts were made to for fragmentation. Ab-induced platelet particle formameasure this reaction via binding of the reaction prodtion was also temperature dependent. Inactivity at 4ЊC ucts to Annexin-V. Figure 3A demonstrates increased permitted overnight storage of samples prior to analysis Annexin-V binding with time, with all of the activity in the by flow cytometry, whenever necessary. supernatant obtained after centrifugation of the platelet/ platelet particle mixture at 15,000ϫ g for 1 hr at room temperature, indicating that fragments contain phosInduction of Platelet Fragmentation in HIV-1-ITP versus Classic ATP Patients phatidylserine. The exposure of phosphatidylserine on membranes Platelet particle formation was compared in HIV-1-ITP patients, ATP patients, and control subjects. There was generally leads to thrombin generation, since it provides a catalytic surface for binding of plasma coagulation proapproximately 5-fold greater platelet particle formation in HIV-1-ITP patients compared to control subjects or teins to the surface. We therefore analyzed Ab-induced platelet particles for their ability to generate thrombin. ATP patients ( Figure 1C) . 
assay (1 of 2 similar experiments).
Platelet Fragmentation Induced by F(ab) 2 be induced in vivo by F(abЈ) 2 at 75% the efficacy of intact and Fab Fragments IgG, (10 versus 13.5% respectively, with 1% for control Platelet particle formation could be induced with F(abЈ) 2 F(abЈ) 2 fragments, n ϭ 6). Thus, clearance of opsonized fragments, indicating that complement was unlikely to platelets and fragments can take place in the absence be involved in this reaction. Numerous attempts to elucidate the mechanism(s) of C3(Ϫ/Ϫ) Mice Ab-induced platelet particle formation were unsuccessThe ability to generate platelet particles in vitro, in the ful. These included inhibitors of anerobic and aerobic absence of the Fc domain of anti-platelet GPIIIa49-66, glycolysis (3 mM 2-deoxyglucose, 10 mM NaA z ), microstrongly suggested that platelet particle formation was tubules (2 mM colchicine, 0.2 mM vinblastine), microfilaindependent of complement fixation. Nevertheless, ments (10 M cytochalasin D), calpain (100 M calpastacomplement deposition on cell membranes can induce tin, 5 g/ml leupeptin), apoptosis (100 M general membrane vesiculation (as well as cell lysis), and it is caspases [FK-011] and caspases 1 and 3), proteases possible that complement may play a role in platelet (5 g/ml leupeptin, 2 mM PMSF, 5 M SBTI, 5000 g/ml fragmentation in vivo. We therefore attempted to induce aprotinin, 4 mM EDTA), Ca 2ϩ (4 mM EDTA, 100 M thrombocytopenia in C3-deficient and wild-type mice.
BAPTA Ϫ 2 (superoxide) with consequent generation of H 2 0 2 , which could be neutralized with catalase. We therefore due to complement-mediated cell clearance, but likely to be due to clearance of opsonized platelets as well studied the effect of catalase on platelet particle formation induced by either human or rabbit anti-GPIIIa49-66 as platelet fragmentation. The role of these 2 mechanisms was analyzed by measuring the contribution of and noted that it could inhibit the reaction with either Ab, but in the absence of UV/light irradiation ( Figure 5A ). F(abЈ) 2 fragments versus intact IgG. Thrombocytopenia could be induced in Balb/c mice in the absence of the This suggested a different mechanism, namely that 1 0 2 could be generated by a specific cellular generating Fc domain of IgG but at 40% the efficiency of intact IgG (n ϭ 6). Similarly, platelet particle formation could also system such as the NADH/NADPH oxidase system. This anti-GPIIIa mAb's that had no effect on platelet fragmentation also had no effect on oxidation of platelet DCFH. Further proof that platelets were generating peroxide following incubation with anti-GPIIIa49-66 was obtained using an intracellular fluorescent probe, DCFH, that Induction of Platelet Fragmentation by Thrombin Does Not Require Reactive Oxygen Species measures peroxide oxidation. Platelets were loaded with DCFH, treated with anti-GPIIIa49-66 Ab, and peroxThrombin is known to induce platelet fragmentation. Similar experiments were designed to test whether ide generation assayed by measurement of fluorescence. Figure 5B demonstrates increased fluorescence thrombin-induced fragmentation was also dependent on the generation of reactive oxygen species. In contrast (shift to the right of the x axis) and platelet particle formation (downward shift on the y axis) for both 1 and to the anti-GPIIIa49-66 Ab, thrombin-induced platelet fragmentation was not inhibited by catalase, DPI, or 4 hr of incubation with Ab. In 4-5 experiments, the increase over baseline oxidation for 1 and 4 hr was 8.1 Ϯ superoxide dismutase ( Figure 5C ). Similarly, the intracellular dye DCFH was not oxidized by thrombin. Mean 1.3 and 7.8 Ϯ 0.7 fold, respectively. The increase in the platelet particle formation was 1.9 Ϯ 0.5 and 6.5 Ϯ 1.7 fluorescence for platelets alone, platelets plus 1 M H 2 0 2 , or platelets plus 2.5 g/ml thrombin were 33 Ϯ 11, fold, respectively, and blocked by catalase. There was a lag period between particle formation and peroxide 304 Ϯ 2, and 23 Ϯ 6 respectively (n ϭ 3) following 4 hr of incubation at 37ЊC. Platelet fragmentation for platelets, generation, as indicated by the greater increase in particle formation between 1 and 4 hr compared to oxidation. platelets plus H 2 0 2 , and platelets plus thrombin was 5%, 
